Thermal conductances were calculated using transfer functions. The results showed an increase in thermal conductance when the weather was warm enough to produce daily reversals in temperature gradient across the wet specimens. This was attributed to latent heat transfer produced by evaporation of water at the warmer side of the insulation and its condensation at the cooler side.
, the importance of the vapor in the heat transfer process [2] and the overall effect of moisture on thermal resistance [3, 4, 5] . The subscripts 0, 1,---11, refer to values at the time 0 and values 1, 2,---n time steps earlier, e.g., 1 and 2 hours earlier [6, 7, 8] .
Q, TT and TB represent heat flow rate (~l/m2) and top and bottom surface temperatures (°C) respectively.
The subscripted values of I,j and K are the transfer coefficients. Ko is taken to be 1.
Transfer coefficients were used to estimate the thermal conductances [8] .
,,
RESULTS
Data for 100 days or more of observation, including all seasons of the year were used in the following analysis. (A T) for glass fiber containing 1, 6, 9 and 15% moisture by volume. The mean temperature is also given, the scale being based on the approximate relationship that it bears to AT.
Data were also available for dry specimens [8] . The relationship between heat flux, A T and Tm was found by a least squares analysis. There, the heat flux through a dry specimen of this insulation was represented as: or in terms of thermal conductance as:
The data in Figure 2a to 2d demonstrate the Q-AT relationship. The dotted lines show the relationship for a dry specimen. The data are scattered and somewhat discontinuous. Part of this variation can be explained by seasonal differences in the heat transfer process. The results were divided in the following way to reflect this seasonal effect. **The coefficient .00175 is not precise It may vary by 30% or more for different sets of data. The reason for the division between Type A and the other types is illustrated in Figure 3 . Thermal conductance CTf was estimated using transfer functions and plotted against mean insulation temperature for the 6% mc FIGURE 3. Thermal conductance versus mean insulation temperature (a) glass fiber with 6% mc for a January to June penod, (b) glass fiber with 9% moisture content Roughly speakmg, Type B heat flux occurs for T-less than 15°C and Type A for T-greater than 15°C. glass fiber, and 9% mc glass fiber, for a period running from January to the end of June. The conductances calculated in this way should not be regarded as rigorously accurate because of the complex nature of the heat transfer process when moisture is present. The method is used here as a device for detecting the transition from one heat transfer mode to another. In Figure 3a and b, CTF rises slowly as the mean temperature increases from 0 to 15 ° C. Above 15°C it rises sharply from just under 0.8 W/m2K to over 1.5 W/m'K. Data at 1, 3 and 15% mc behaved similarly.
The discontinuity occurs at a mean temperature of about 15°C. [3] .
During subsequent warm periods, the top maximum surface temperatures briefly reached roughly 10°C but this excursion to higher temperatures did not, apparently, trigger a return to Type C conditions.
The bulk of the Type B heat flow data is represented by the line of points below Type C points in Figure 2b . The thermal conductance C is Similarly, the thermal resistance R is Inspection of Figure 2b shows that the thermal resistance for Type C heat flux is less than it is for Type B flux at the same A T, i.e., that the thermal resistance increased as it changed from Type C to Type B heat flux.
Two things occurred in the change from Type C to Type B heat flux. First, as mentioned above, the evaporation-condensation process ceases. Second, the moisture accumulates in the upper regions of the insulation. Presumably it could be deposited there in a diffuse manner, as frost (or, perhaps, dendritic ice), distributed throughout a portion of the insulation or as a solid layer of ice. The evidence suggests that diffuse deposition (shown qualitatively in Figure 6 ) occurs.
If it was a layer of ice, the thermal resistance would be reduced approximately by the volume which the ice would occupy, i.e., the thermal conductivity of the ice is so much greater than that of dry insulation that its presence would practically nullify the effect of the insulation where it was present. The reduction m thermal resistance would be about 1.1 % for 1 % mc specimen, 6 .6% for the 6% moisture content specimens, etc.
In fact, if one calculates the thermal resistances using Equation (6) along with data for the dashed line and compares it to resistance at the same AT for the plotted data, it is apparent that the loss in resistance is considerably greater than that, e.g., about 25% for the 6% specimen ( Figure 2b ). Figure 7 . Results for four specimens of insulation are given. Two of the specimens contained 9% moisture by volume and two contained 15 % by volume. For one of the 9 % and one of the 15 % specimens 25 mm thick extruded polystyrene was placed beneath the HFT (Figure 1b) , thus increasing the isolation of the specimens from the moderating influence of the indoor temperature.
Thermocouples were placed at the top and bottom surfaces of each specimen and also at the quarter points. From these temperatures information can be deduced about the thermal resistances of slices of the insulation demarcated by these three interior thermocouples. During the winter season some of the temperatures were continuously below freezing (Figure 7) .
The thermal resistances were calculated using Equation (3) 
